- HmM #1088, pp. 33~42 19744 12A

EESHA KT BHAR #E 5k B
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— B Ae2 HAl2 —
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L F F

1 EH #Fifid A+

4. # W

2. MBAPKES BRY =HEEL
(D) HHEARE AnFE] omis
(2) AR®mE EFEY 8k
(3) BHAW AnEEY Allometric BEESR
1) BEES KRR HOEERY G
2) BES HRFE mELY Bk
3. BES KT WAL HETE
() FE S K3 FHAD AlE =22
(2) BMEG KT BADHES =5
2) BE A€y A

L. 7 &

ks AEZY AV Bk oivks BED
olct. zeht o HEEvw ‘EIMADY HEE ol
el Ad & FEshd A sl A
pe KK & shte ##(variable) 2 AA T =
“EB 1L #%3%5 (urbanization economics)’ 2k 7§ d o)
flE=El ol o, #Hiir = (urban patology) 9] T
= #mY Anigpnel sty WA= Wil
e ‘ola’ B 7SI = jhek
2ER7] AnE}l o lES AREED EX
T g v e - MY b s<loz A
B3b7] o) Foll 3 o w3k FAlE A 2] shet
3 E Rask e Aol 58 o HAARD
o] FrbEA b s AjbsEl e, F #iit
el #rhste gel= vhehta gled, whA] w4t
23l o] AR = FHiliA T oigt A4 FEg #®
o] ZaE=l ot

Anol A3t e —EY BERshzeh, ik
9 A% o e IANA ABEED g8
At FAESE Fovl oy ARERE Rk
T fExelzt & + glvh

AL B ZBARY HELE OARY BE
@ AnBi)
(in or out migration)el] 2)gt A}3]F =7}, @
3¢ #H A (annexation or abandment)d] <uts|=
ANEE T or s & F49 Ad
Tt 1 A3E F45A "k olEd AR
RESFHTY ‘”*L el & AAsled  KEBRSH
(growth composition analysis)o]zt v}, FEH
e 2l —frfo = Fidsh, v

P..o=P.,+Ng+M,+A,
A7) A Poy: & A48 AT Sk A o
P: & #49 slzd 5] Aa)
Np: o
AR
M,: &

¥2Hn (natural increase or decrease),

17
AT
7% B And A

o

1’

'l

o

o

o

717k Sk AnBEel ot

1) Isard Walter, 1960, Method of Regional Analysis: an Introduction to Regional Science, the M.LT. Press, pp.

5~51.
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HA 0%
Ag:t RAFZF Tk A gHlal 3G

HEA DAy
a2k - o AR oF Eieh o] BmR TR
g A5 Anget 2 43 AEE Eds)g
—Be] afAnE SFele Adnct og ofHd

1A}t fuksb —ERE HE LolA shte] =4y
Ao 4T g v Hidw st Hilie
—Ee T e 2A B 499 H3le %
Frolm=z ARy A4 74 84¢ F438ted o
o 2 g8 22 dteok 3y A Eo|e HIE
ol —HY AREES AHor zdFrel K
3 Aslel H5gebd (RS dd FReE 25E
APELNEY T o] FolEtErt dE A ol
E ARgy 5 HBWEESE FASLE ARAE
o] 7hEslA 4 gl oldl Kl Auxg o
Mg #ifie &R ztd Frtrcte AREE
ol & AH3A Frtel #AHTH WA wE =
4 T T we SEHES HEgdoezs An
SETERe] Bl = A& o gl

RS vkl o]l RRIERSHTES AnSHr 3
Ao 712 ErEst HdA = (conceptual model)
2A ARG F43% & A& Frin T4
deb. ey A FE &#Eiste (3% ADKES
kel ol X iy AREESHES 2ol s
A Mg 4+ g REN T8 Pde] 8
A=k KA = fHADY BESHN A
43t A TFFAY S AASEA A" zds
Fohe] A4S FElz A nEe 2 RES 4
2 #EEtste W& A xstazt ok

L
<
A

=

2. HHARRES 8RH9 2EH
pJ(d

Bigelvt AM 5 4BE TASL o= Al
o xeofst Ar|sh Wsks AL B TEHE

[]

2
HE olFL g AR HHEY EIRE
(differential growth)el] 141gt Asle}l & 4= g

o Wlwk AfgEal ohu 2l ERCHY 2R ik
BREE THEE#EEES 94tz A FWPA
A E (sector) 8] A ALE T4 IR E
7h @t RESH T FE 5 vk Riftg uket
Zro] Z48E TAS bl N E I I ot
E 7} BRA ZFIRE (systematic differential gro-
wth) A& FalA 2k (RS 2
gete Wbl E £ slelA gEelEy = a4
# (allometric process)’ #} glcl. 2

M A FEFES BHOFERY shist wiz
=SS ERs 2 FTEzua A RS =
ol gt W FATx ARA S 7 3}
ofgto sy I Tx A AAA P4 Ay
FeBiska=t shewl 9lv

AEo A = B KEI BAHAR AREEY
B 84k g ‘gdRelEY’ B 3PS A
Edtax ok &, HHAH AoEEY F144
ERRF A3 AN E ATz HhE
BiRe vebte o 7TdE £33 sy, 45 2%
o z=iHR Het "4, AT gy dxet
LEAdgats qAA T HHARY B #i
(RF) Aol 23 fRM A4S Wz o %Al
As AEsa=t 3ok

() BHEAE AORES] FHRR

MY 2BA0EEY 325 29 i
whel w2A] vehdx] @ a HilAd 4 ARk i
B BAESS A 4 doh. vk 2ol
Y ShBRe A TAALE e e,
w0 2 FiiY dLiell A AnEESA AT =
on LS el EAlHA N E 13
webd QI THES F48 Adtste s wA
ek &, A RS BmESAY M
B OEES A 9]d =} sAHdes
WEE stobd 4 glvh o]9} & gahe oy
el Al gt o FAHE A 2A L #
MAREESY 57 A& F B, AngEEel
FORERL] AgaAle U3y 2 FaE #

masiiimel A A4sg = A

T &

N

.

A

W

)

A1A

—+

2) Beckmann, M.J., 1958, City hierarchies and the distribution of city size, Economic Development and Cultural

Change, Vol. 9, pp. 243~248,
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R 3&74]% Ro.w Ficshd,”

WRE Efﬂf Bl kst REAsa
1.D,=l.D,~- bz (1) o3 7] 4]
D,: #Loezdel Azl z A4 @
r*‘)q;:ﬂ—
T FLogRele] PEHL
D,: #.8 AREEZ.
e: [HEHES base
b JOWmEL Y EEE
MR A e whe} o] 5 P A B
—xARe A9 A = eld 5 oleh
1970 & HEH A& WS 415709 K
{7 H[% (unit area) & T23F vl ALY Iy
AR (km? #) 5 Fotm, #HO ) =5
FIEY PEESE EA k) T 8, F 3E A
THEel BOEERNSY MHEE <of By
I A3 T oWg 74 Al r=—0. 78824
AREFE ARE 5L Aol wH A a=ln i
EFRE RP=0.62 0] v}, PUEREne kel 9wlstx
o] Lo 2He ALk ARNEESMY Mk
£ Ftete A dgHe]  wigaE &R
A da FLoziee AH YAAYGE
AA-E F 9 Aol
ATUREEZY HENE Y ae BAASRE
(least square analysis)ol] 2|8t T8t & u} [k
i§oll (regression line)¢ Azl= 29 1.3 Zrh

. Y=IL2S9 —0.252X

L, ‘ A 1 L . A, ~ L e
[ R I I B B T s B PR GO T 3 T I i OS]

4

21 Aed AREE SH(1970). ErEY HOE
BERRe) #rfrE 2 ESE
E s e e
y=11.259—0. 262z o]t}. A7 A y & £Hl{r

WiEEe FHADEEIE Adds2 gAg ghol
o, z& FHmE) UMY Azl km)E o
|AREI R fﬁa{,‘l] # 8% (parameters) ‘@’ = #1.0,¢]
ATEEDe=11.259) 9} QA TFUEET i
(b=—0.292)% A4 HliAg oz Sl &

o AHEMEe] AAEE AOBEE MEL =7}
ek

(2) AOHmE @ASES] Bk

Bifile] ZAshel ek HiHAnE Qdos
ZAAsA el SRR, Telm Wik R
o AREEAY RHo] ma gdvh KmRe
of BHE UTIE 228 ZAEG) Fhe
A E A Ve WAL R el £

ol gledl, 7 dsd WA Koz ehi
oh&3k 2t
b,=b, e terrinnnnn (2)

QRE HHEHEC o8 H3sid,
Lby=Lb,—cteeenee- (2)’ J7A4

b ol B o AREELSAY GHRE

b,: FLEBAEEE 1,9 AREESMY EHEE

e: zled 42 base

c: exponent

t: fRBEEE
SR, 5 BEY AAZG)e e e 3
E @) 'Rl g BY —xFFAAZ el
et BEfe] 7 shgtel whe} b'zre]l ybelxlrch
-8 22l 3aEskd, oA Wiist PR
whebA WY HEARY 51 el =
ol A A7tE iRk Ak A Aoz
0}21% Z-"r AlE b g Aelrh
8 AT AAR P ke wEkE 21 1060,
1ol] %% —0.415 ¢} —0.292 2R} Y E3
7b wskddel. RIGE A9 Angfid sﬂEi
ZE W 1960 A4 Anst Wit
o g 4w iﬂa‘%}fﬂ A= gl =l ﬁP%M
A0S Sobdl o7 HEEE
gwlgteh. dbe 19600 L% 1
Wk A Abe ften F4E 11531

m}r uhidl‘—ﬁﬁ-{ﬂ
by

lo

3) Clark, C., 1951, “Urban population densities,” Journal of the Royal Statistical Society, Vol. 114, pp.490~96.

4) B WL FHPYYs A FQTLEE
& aAie ='sh kel B .Y BEERE.

A A Y e We FR®
#5—42(1974), pp. 65~79.

ol xpAE FE5 & “HTHARE



AFe] AdA oz Fold 1970ddlE A€W ¥
el B 23 HREAA EHEADY Exs A
75 2283 &L ek Aol

(3) WAL AngEe| Allometric K RiM%
1) FwEES] REZERS RWOEMHEMNS BR

AN A AEE O'5 @K, 5 HHARE
ol 5 slee] #Lo 246 9 7431 of  &3te
e g st @iyt 22 ome fEE
% Al Bzt AAg whel gl A Al
& ARl —Azell vEhtbe AR Ao R 2t
ohd RS ARy | A S piEE e #AA
M ATEEY drdEy ‘517‘}1]74]4 4A4-&

dgHer &% 4 glA Ak F, HHARY
KL A W4 ke 254 4485 24A
7Fe) 1E¢] #EB%H (positive exponential function)
SAE AR vebdel?. o] A E Bale s H
B3,
(I4r)=(14r,) € - 3)
@RE a4z Wy s
LQA+r)=l.+r,) tgz-(3) 74

=AHeorRE Ar z B
ZOL%
#Ho 9= 435

z: FLel A 3E 9 A=

g: BEAZE LEY A=

LE KA A B o AHEMY &EAR 2ES

HERE R B A S —iE Bkl 9% F
A (unit area) &2 ADFE7F apd o A4

7yt U4

7ot

A4 Qi Ak T 4 ek vk B Hili
ARRES FEiEd AAE HLozdH A
At Felgell whebd HmEY LEgdge] 4
Aow sag s Bl oo e A,
5 95 4FES 2AA0 F 2409 1Y
HBWGE el S5 Aol

2) WY KEE} BE M

Ltk (DASF @)l A A =qE uke} o) %
WA AnmES 5t F489 43 sy

5) Newling, B., 1966,
Geographical Review, Vol. 56, pp. 213~225,
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£ 1. AL ngEEy B.OMWERN 7 #ic
(1960~1970)

i' AOEE A km?

BULE S oo 1970 | 0 m o mmE (%)

0~2 km | 32,021 28, 14111 —12.1%
2~4 22,122 28,851 0. 4%
4~6 , 9,385 17,312 84. 5%
6~8 5,140] 13,474 162.1%

{
*EEH Avle Af diffoziels 4

& lilfel A 2R AZg Fz k. AE
HES EEie s 4 BRERE Mg ST48H
o2 Egdty FEROERBEY AD BEEINES
OS] ARgAlE 2 4= 3)'KdA A
g ulel Fo] ol AHe x|z At
oA 4E AREEY Srhge] ASdle dAE

3% 4 drh =% @W'RANA FRE 2= 2
et = E 4708 wA 7} 71‘? 1ol A EHal=s
196011 & 7| Fo 2 Uxrb =L HoHg] B
FE RS A ot RS e “rﬁ%fé‘“l} &)L [ Fi5 o]
A WEe Frhge] ¥ HAL, & BE A &
FEmEREY £ AasdAE FARE ot ook

3. B Al
i

Kt il AR

A gl A = WA REE S 3 AR
e HEstshe st% Tastazr geh "Rl F
Avbedell ol =ol-E AB obE 2 g o
43} Newling o] BT EH il AnHist
M £ O o A9 1960, 1970w 4
T BESE & FAste o ASE W
Arngictel vl AESt dx3Adq o
Z7 wbwy o EEEHE WX ERANEY 2AE 9
]

(1) U= gl 2 MiHALD REoH

el AnEESmA Hiozye e s
wel @ElT 2 fike] ERE ol F& Hiid A
o, Lol AqNe] —EREHAY fiEld B4
e AREe 2 =AY AREEY AARG)E

2 ru}L

;l‘l-
‘
.?.

L\

T

3]
!

6) Newling, ibid, pp. 213~225.

T3l w2} 360°2 FHAANG Wl HoolA2E
$Ed) AAAE T WKy ¥ 2IE
Himsld T8 gsk Aok & 4 el Qe i@
MR vkE Ko 2 BRI,
P,=[4,Do-e ¥ (2rz)d z+-+--- (5)
B)X& &4,
P,;=2xD,b~*1—e (1 +bd)] -+ (6)
714 Py BAGARE DA AR A
of BEd= AL
D,: =49 I7Ux
b: JTHUE XX A
e: A} 44 base
alm 919 Rell4 2 7 ALl A A S|
(360°)-& A= AL MEA g =Yg wh
el ZoFo] TEEFC] obd A$el 2r’nrt
Ze 78 A EHA =k d & So] v] 3¢ Chicago
T E4] Bofo] A ANz wdlgomz
ubed-g 22l & Chicago o] (5 MEAY 23
;e) 278 Akl # 50%, F ‘mgkell sET
o3 bEFE 4 vk
E)Ro} AMAshe vhel o] A Hilie] WA
AFHEY FHEE 0), =44 AnEED,) %
T4 Hefol AAEE HE TAoE £F() A
2] WA AFste AREE ©ORd A5k
Z2A% 4 A =} “Jri}*i, miEERE RO
WE Bmoyskd #s Q7% F4stax &
ORE F+&3 gHoezE o&d F gvh An
FEEY 545 el (DX OYKRE 6K
ol fAAZH gl 2 X FEFE F Uk
P,=2zD,b7*(1-(Dd/D,) (1+1.D,-1.Dd)]---(7)
(7)5\."0!111 P, & 2AA9 ZHH APEE 24
b ogrg el ARG A0y gREs o
f°1 O o] o=l A RSt nk, #HE
SBERE (perimeter density) 7b iR A 3t= 3t
A glo] A n AR (DRSS o] &3}
E/<l?<l°ﬂ AR Ange 2HE =€ 5 dA
Areh @A FIE AUEETEEE Ol etxst
‘d MY [ )2 Vel He AF P, e 7
w}g] P,=2zD,b7* 8 el A T ¢ ¢A =}
aevk AAlR BE MY FEAEEE AR 0]
o olon FEEWm X193 o AE = @R



7F =7 oGl HHEASADBEL Wik A%
BAsieels ofwl —EKEMEY WFo ¥ =
2 @)l | F27] wiEdolr}. Stewart &= vl F
8 HHELE waor HHHMAEE (perimeter
density) & 235t Az &l 2 1mile? 45 20C0 A
aral wp el P A &2 7% 1960, 66, 700
o HISLER 2070 g FEdd dxd A S
=9 WEFe)E Bl 1960wl 949/km® A, 1966
Jell 794/km? A, 22l 3 1970\ 2567/km? Ao

o=

= el Dbl E4 S99 3 QT U
Sk olr —E Alfel mMEetn AHE A e
q (DAL B A AnKE FAse

HRG 2dE 28" 4 gl
(2) BEF 25 MHmAD H#HEtel FH

1) =B &

Newling & n]59] 46 A #HiE HH o= £

W8 AR#E 4ES S5k 26l
Re Feehdrh el MR Lag
B0 ARDEDI AT B AL
e b5 gl 4 Muth®7} Aubel BfEs
o} o, HHIEEA NEES Stewart 7 2 2] g}
1 mile’% ZOCOA-S 2] = AF83he] 4670
AREE fEstgl el Newling o] A8 467 #
W T —#e At Aofebd #E29 2 &
2= Az EE A, =AY AngEd,):
AFEE (B), fHEFHAPE, WEADKE vepd 2
¢]e}.
Newling

EEAO)
5,

#p

ek

\‘f

T A8

< HEHY ADHHE 4 gt
2 AEE gtk (DR 9A HHARE &
¢ A =AY X wWighkE #Hii
3 (urbanized area) ¥r} TF % 4| =] o (Standard
Metropolitan Area)$ A ek 7%, 28] 49
0 A url e

Perimeter Density = e

& 2. Density Parameters, Population Estimates and SMA and Urbanized Area Populations for selected
United States Urban Regions, 1950 (Population in Millions)

Density @ Population Actual
Urban Region Parametres Estimates Population
Central® Gradient© 1@ 1©® SMA VA
Akron, Ohio 38 0.84 0. 34 0.27 0. 41 0.37
Boston, Mass. 78 0. 30 2.7 2.4 2.9 2.2
Dallas, Tex. 26 0. 48 0.71 0. 51 0. 61 0. 54
Flint, Mich. 26 0.73 0. 31 0.22 0.27 0. 20
Los Angeles, Calif. 14 0.078 7.2 4.2 4.4 4.0
Nashiville, Tenn. 9.3 0.071 12.0 5.3 0.32 0.26
Philadelphia, Pa, 86 0. 40 3.4 3.0 3.7 2.9
Rochester, N.Y. 43 0. 64 0. 66 0. 53 0. 49 0.41
Seattle, Wash(f) 25 0. 31 0.82 0. 59 0.73 0. 62
Washington, D.C. 20 0.27 1.7 1.2 1.3 1.3

@ Muth7} Al 4RgE 74 = i (GEE 3
) Thousands per square mile

£)

© Density Gradient, expressed as natural logarithm
@ Estimated from Muth’s density parameters, and assuming a perimeter density of zero
® Estimated from Muth’s density parameters, and assuming a perimeter density of 2,000 persons

per square mile.

(f) The urban region assumed to occupy 50 percent of a full circle

i« Bruce Newling, Urban Growth and Spatial Structure:

Geographical Revriew, Vol. 56, (1966), p.217.

7) Stewart, J. Q., 195
S) Muth, R. F., 1951,
Association, Vol. 7

pp. 207~220.
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“The spatial structure of the housing market,” Papers and Proceeding Regional Science



2000402 73] 741/‘ r 74, A ABM
ol AA S B TR ARE

#HHAD KRS ‘%E“ﬂiﬂ AANGAA AR
P feESE o) WA HAEAL e UE ¥

o HANE B E 45 Aelvh 2Rd o=
B 9 e ('KelA TE S glon, 2)
wE Bl A P 3 d=d wWEE
T e Adolvh AR P e dE¥E
o, Z & @Rk (DR sz
7t TEtat st FERH ADEE A4S
| S olth &, MiARS o Zo] 7
t}.

Newling -2 Chicago #ifijigiel =ik 1900~
19500 7He] AREER (10 2EA) AP o 28 Al 23}
Arh. o=, Newling & Winsborough 7} 18601
ol 4 195017t =¥ 2 A%t Chicago #irh
MRS BEEHE A4 o43ld, (DR 94
Chicago ARE dx¥ 2 o Z3tgct. 2 Ast=
# 33 2

#& 3. Estimated Population of the Chicago Urban

Region and Actual Population of the SMA
and the Urbanized Area, 1900~1950

(in Millions)

Aa gt

ol

4y

2oy W

f

%{5 g I

b

Poulation estimates Actual population
Year
1® 1® SMA Urbanized Area

1900 1.95 1.76 2.09 1. 89
1910 2.47 2.23 2.75 2. 53
1920 3.89  3.40 3.52  3.29
1930 5. 31 4. 64 4. 68 4. 43
1940 5.42 4.72 4. 83 4. 52
1950 6. 43 5.53 5. 50 5.05

@ Estimated from Winsborough’s density parameters,
assuming a perimeter density of zero, and assuming
that the Chicago Urban Region occupies 53.5
percent of a full circle.

Estimated from Winsborough’s density parameters,
assuming a perimeter density of 2000 persons per
square mile, and assuming that the Chicago Urban
Region occupies 53.5 percent of a full circle

@

Hip& ¢ Bruce Newling, Ibid, p.219.

2) HE A& A%

Rz A A& ARFEERE] 4 WY i
B ZAREA Zlske A4S HERskgelh o
<+ dEdEY ZeAaE rie Astesy o
A A7 WHAD FA4 sbsde] £x A%
A48 F vl AFE Z9 Aotk v
A A2 ADEE KE SHd Qg 547¢
AA e Egs) v o2 2oh 3A, 1960 3
19704 AR A& ADEE A "L #f
Dol A e SEte 7 Al Fol e weky b
obxlel. (D'RellA WEY FHE T3hd 19604
AL y=11.226—0.415z, 197049 AL y=11.
259—-0.292x 24 F Rl o Ase] HLOHEEER
(z) BEFHG)E 3¢ 5+ Jdok 4, 1960
Wb 19704 7Hell FES EHREEG)E  —0. 4159
A —0.2022 2 Adigte] dokzich oA L A7
o] Aztgdoll wlel AR Aol H.LMEN
chi= T AR A Aoz o fhaEldct
B R A4S BHE A2 SAXGNAE B
B3 Aotk AH, ALY ARAEEE FEH=
T3 Azt 1km? % 1950d¢]  949A, 19669
7944, 223 1970030 & 2567 A0 & viERE].
#He FAUEE Hoikel 2elx F£EY Wl
dl =elA Flz & Aelst gle Ao FIkd
7wl Fell 3RS FHEEEE F(143TA)S
T 2 & A9 FEEE oz RENY
t}.

o]gA (N (P,=2zD, 4721~ (Dd/D,) (1+
5.D,—1L.Dy) 1)+ D83 1960 3 197019 4EEE
Bl HEEERE Agstd mE B ALY A4
ARE AAstgel® F4E £EH FETHRE
I ARHEHY ASE EEL Ak

Asd o 2 B BE A€ BESHA 93
#FARE AA #HE Apd s A 2= o
E3] 19609 A o ®EE 23 30,000AH =
o B3Eel. zEhvh 1970%{«] A9E 1 R
19604 759 1065 A zell Zabqich EREEESH
AA QT FAlghe]l Zrbxl & o]f Fel4, H
), 5 AEL F2EF ohzte A, B4,

9) Pr (1960)=2x3. 1415975075 x 5. 806358[ 1 —0. 019145(1+ 11, 226—7. 270)]1=2,477, 170
Pr (1970)==2x3. 14159 x 77575 x 11. 728279[1—0. 018524 (111, 269—7, 270)]=5, 188, 118
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F4 ALY AOEE HHDo b) P FAQ T EEEAD, 1960~1970
as T R Ry | Ehpe | mAAnEE | o0 | wE AP
1960 75,057 | —0.415 1437 2,477,150 2, 445, 402
(1.1226) (7.270)
1970 77,575 —0.292 5,188, 118 5,536, 377
(11.259)
* (DY 2 HAHEKG ¥ 273 EEA/lkm?
AAE (b)) A3 #HoEEA D T A4 A, HH A& ADEE 579 =" WE
B A gr=rll B AlA EamEY SRt A BT HHEEY oMot 2AAR e 1Y 1
she] HEES FHEE 7ol o= FE QAT WA HE Eh = EEERE Forslc. EH, BHH
s A& nje] Adsior g Mol 5§ 19709 Ay A5 239 FHREE =AY ARs 4%

A% 237t A S A o] frv FE FEEY HFE
gk A Zoh #mEsEd] wiEix S I
dlAE ZEY - Q4T A - FYH F EEE
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A Study on the Method of Urban Population Estimates Based
on the Analysis of Intraurban Allometric Growth of Population

Density

Summary:

This study is concerned with the analysis of
intraurban population growth based on the
concept of “allometric growth”, which recognizes
the systematic differential growth of population
density within cities. A process of “allometric
growth” is similar to that operative in the
growth of biological organisms. In formal
terms, the law of allometric growth states that
the rate of relative growth of an organ is a
constant fraction of the rate of relative growth
of the total organism. In the present context
this would imply that the relative growth of
population densities of various segments within
a whole urban space is a constant fraction of
the rate of growth of the gross population
density of a city.

The objective of this paper is two fold: one
is to examine the formal statements of the
allometric growth of intraurban population
densities through recognizing empirical aspects
and deduced rules on the phenomena of spatial
variations of the density growth. The second
objective is to examine whether the analytical
approach of allometric process of the urban
density growth can be developed as a method
in estimating total population size as city
grows.

Seoul city is selected as a study and the

In Kim

phenomena of allometric growth fashion are
examined for the years, 1960 and 1970.

It is recognized in the study that there exists
certain allometric growth pattern as the city
of Seoul grows in population and areal extent
during the two time sets. First, the spatial
distribution of population density decreasingly
varies with the increasing distance from the
center (City Hall) of Seoul. This phenomenon,
namely the relationship between two variables
of the population density and the distance from
city center is expressed in regression as Y=11.
296—0. 415X  (1960) and Y =11.259—0.292
(1970) respectively. Secondly, this study verifies
that density gradient falls in value through
time as the city grows. The values of the
density gradients of Seoul for the selected
years have been changed from b=-0.419 to
b=—0. 219, which means that population of
Seoul has grown relatively faster in the
distanced areas from the city center rather than
Third, the
variables, the rate of the growth of density

in the areas nearer the center.

and the distance from city center represent a
positive relationship in the growth of city as
recognized in Table 4. On the cther hand, the
relationship between the density itself (1960)
and the rate of population density change is

inverse.



This paper also introduces a methematical

model urban

for estimating population of
region to examine the possibility of its applica-
The
first,

population density declines exponentially with

tion to estimate population size in Seoul.

model is derived from two assumptions;

distance from the center of city and second,
the city is circular in shape. If a city fits in
these assumptions, the total population within
a given distance “d” from the center of city
can be conceived as the solid of revolution
generated by the density curve about the vertical
axis. Hence, the mathematical expression is
P;=[?,D,-e** (2rz)dzx. This model is derived
in essence from the analysis of allometric

growth of intraurban population density. The
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above equation is evaluated as Py=27D,b"%(1—
e 4 (1+bd)7, which is useful for estimating
the population size of the city as radius from
city center is determined. Another equation can
be obtained if we substitute two equations,
Dy=D,-e* and [.D;=1,D,—bd(see both equ-
ations in Chapter 2) into the above equation
: P,=2xDo-b7*(1— (D4/D,) 1+1.D,—1.Dy) ).
This equation is useful for estimating the total
city whose perimeter
to be fixed. The

density parameters for Seoul are calculated for

population size of a
density may be assumed

the above equation,
b),
Perimeter Density (Dd).

the population size as shown in Table 4.

density
(Do),
Hence is estimated

the parameters

gradient Central Density and



